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(57)Abstract: 

PURPOSE: To provide a flat cable excellent in bending resisting characteristic. 

CONSTITUTION: A plurality of conductors arranged in parallel to one another are sandwiched between 
and integrated with two insulating substrates each comprising an insulating film layer and an adhesive 
layer. The relation between the thickness (Ti) of each insulating film layer and the thickness (Ta) of 
each adhesive layer meets the following expressions: Ta>15^im Ta+Ti<80|am 1 .2<Ti/Ta<2.0 Bending 
resistance can be enhanced by thus making the thickness of each adhesive layer smaller than that of 
each insulating film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

rClaim ( ll ] The flat cable characterized by the thickness (Ti) of an insulating film layer and the thickness (Ta) 
of an adhesives layer having the relation of a degree type in the flat cable which put two or more conductors 
arranged at parallel, and was unified between two insulating base materials which consist of insulating him 

layers and adhesives layers. . . ,. - 

Ta>15micromTa+Ti<=80micrometerl.2 <=Ti/Ta<=2.0 -- [Claim 2] A modulus of elasticity in tension [ in / 
an insulating film layer consists of polyethylene terephthalate, and / 20 degrees C of the resin constituent of 
an adhesives layer ] is 2 20kg/mm. Flat cable according to claim 1 characterized by being above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flat cable which is excellent in a crookedness property 
in more detail about the flat cable used for wiring of the electrical and electric equipment and electronic 
equipment etc. 
[0002] 

[Description of the Prior Art] Corresponding to various wiring in a device being complicated in recent years, 
the flat cable of a multi-core flat tip is used as an electric wire for internal wiring of video equipment, an 
audio equipment, OA equipment, a computer machine, etc. for laborsaving of a wiring activity, or 
miscarriage line prevention. Generally, a flat cable arranges in parallel and sandwiches two or more 
conductors between the insulating base materials of two sheets, carries out insulating base materials thermal 
melting arrival, and is manufactured by unifying. The thing of the two-layer structure of the biaxial drawing 
polyethylene terephthalate (PET) film layer which was excellent in the mechanical characteristic and the 
electrical property as an insulating base material, and the adhesives layer for welding it has been used 
widely. Moreover, as a base polymer of an adhesives layer, polyethylene (PE), polyvinyl chloride (PVC) 
copolymerized polyester, etc. are used widely. 

[0003] By the way, since a flat cable is used for a part for moving part, a crookedness-proof property may be 
required. Since the direction which the insulating base material and the conductor have stuck was excellent, 
as for the flexibility of a flat cable, what used copolymerized polyester for the adhesives layer and coated 
the PET film of 25-micrometer thickness with this 40-50 micrometers as old elegance corresponding to 
crookedness-proof was common, for example, the flat tip of 35-micrometer thickness — the crookedness 
property of said flat cable using a conductor — JIS the flexibility test method (crookedness radius = 4.8mm) 
of C5016 — it is — count 106 of crookedness Order is common. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by recently, the demand of a crookedness-proof 
property is also severe and the case which cannot respond also came out of it with the conventional product. 
That is, it is 107 at the crookedness radius of 4.8mm. The need of offering the flat cable which can 
guarantee the count of crookedness of order came out. 
[0005] 

[Means for Solving the Problem] It was made in order that this invention might solve the above-mentioned 
technical problem, and the description is in having considered thickness (Ti) of an insulating film layer, and 
thickness (Ta) of an adhesives layer as the relation of a degree type in the flat cable which put two or more 
conductors arranged at parallel, and was unified between two insulating substrates which consist of an 
insulating film layer and an adhesives layer. 

In Ta>15micromTa+Ti<=80micrometerl.2 <=Ti/Ta<=2.0, especially said cable, it is desirable to constitute 
an insulating film from polyethylene terephthalate and to make the modulus of elasticity in tension in 20 
degrees C of the resin constituent of an adhesives layer or more [ 20kg //mm ] into two. 
[0006] Here, as an insulating film layer, although various engineering plastic films can be used, polyimide 
(PI), polyphenylene sulfide (PPS), polyethylenenaphthalate (PEN), polyethylene terephthalate (PET), etc. 
can be mentioned, for example. PPS, and PEN and PET are the objects which raise reinforcement, and that 
[ its ] by which the biaxial drawing was carried out is good. 

[0007] Moreover, as for the resin constituent of an adhesives layer, what has an adhesive property with a 
conductor as much as possible is desirable. For example, the resin constituent which uses hot melt 
adhesives, such as heat-curing mold adhesives, such as an epoxy resin, copolymerized polyester and silane 
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denaturation polyolefine, and a maleic-anhydride graft PORIRE fin, etc. as the base can be considered. In 
addition, when using polyolefine system resin as the base resin of an adhesives layer, it is desirable by 
irradiating ionizing radiation to raise thermal resistance and a mechanical property. 

[0008] And coating of the adhesives layer to an insulating film top is performed with an approach, a T-die 
extrusion method, etc. by the roll coater. In order to strengthen adhesive strength of an insulating film and 
an adhesives layer more, an anchor coat agent (AC agent) may be used. 
[0009] * 

[Function] In this invention, as a result of examining how to raise the crookedness property of a flat cable, 
the effectiveness of changing the percentage of the thickness of an insulating film layer and an adhesives 
layer found out the dramatically large thing, namely, a flat cable conventional high crookedness type - an 
insulating film (PET) - thick -- although the thing of 25 micrometers and 40-50 micrometers of adhesives 
thickness was most, it found out that high crookedness-ization was attained by making thickness of 
adhesives thinner than an insulating film. This can be explained to be the increase of the reinforcement as an 
insulating base material, and the thing to which the crookedness property also became good as a result from 
increasing the rate of an insulating film layer. 

[0010] However, when "thickness [ of the thickness / adhesives layer of an insulating film layer ] - (Ti/Ta) 
exceeded 2.0 and it is made a flat cable since an insulating base material becomes hard, it will become 
lacking in flexibility. On the contrary, when this percentage is less than 1.2, a crookedness-proof property 
serves as imperfection. Moreover, if the thickness of an insulating base material exceeds 80 micrometers, 
since the distortion at the time of making it crooked will increase, a crookedness property will worsen. 
Furthermore, a conductor may be buried with less than 15 micrometers by the thickness of an adhesives 
layer into an adhesives layer. And if the biaxial drawing PET is used as an insulating film, a cheap flat cable 
can be produced, and the modulus of elasticity in tension of the resin constituent of an adhesives layer is 2 
20kg/mm further. If the above thing is used, since deformation of the adhesives under crookedness can be 
stopped to the minimum, the flat cable which was extremely excellent in the crookedness-proof property can 
be obtained. 

[0011] ... 
[Example] An example and the example of a comparison are given to below, and this invention is explained 
to it. The sample for assessment was produced as follows. First, as an example and an example of a 
comparison, on a table 1 and the insulating film of two publications, extrusion coating of each adhesives 
was carried out to predetermined thickness, and each insulating base material was obtained with the T-die 
extruder, next, between two obtained insulating base materials - 1 .5mm pitch ~ the tinning flat tip annealed 
copper often 35-micrometer thickness x0.8mm width of face ~ the conductor was arranged in parallel and 
put, the lamination unification of this was carried out by letting a heat roller pass, and it considered as the 
sample. The sectional view of the obtained sample is shown in drawing 1 . As for an insulating film and 2, 
in drawing, 1 is [ adhesives and 3 ] conductors. 

[001 2] And it is JIS about the crookedness property of a sample. It measured by the approach of C501 6. 
This makes a predetermined radius crooked between the sliding rod of a testing machine, and a sample fixed 
frame, equips it with a sample, it energizes it to the conductor pattern of a sample while it makes said sliding 
rod reciprocate by predetermined stroke, and it investigates the count of crookedness until a current stops 
more than for 10 to 6 seconds. The valuation basis is as follows. 

O -- 10 million times or more **-- 1 million times or more and 10 million or less times x~ the time of less 
than 1 million times and a conductor being buried, and seeing a flat cable cross section about a sex ~ a 
conductor ~ if there is no cavity in the side - O ~ when it was, it considered as x. 
[0013] 
[A table 1] 
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[0015] the flat cable using the insulating base material which consists of an insulating film layer which an 
example 1 becomes from the biaxial drawing PPS film of 50-micrometer thickness, and a 15kg [/mm ] 
modulus-of-elasticity-in-tension adhesives layer with a 2 and a thickness of 25 micrometers - a crookedness 
property — it was buried and the property was good. Moreover, although the example 2 replaced the PPS 
film of an example 1 with PI film, it obtained the result also with this good, the flat cable with which the 
example 3 used 30kg [/mm ] modulus-of-elasticity-in-tension 2 and a thing with a thickness of 30 
micrometers for the adhesives layer, using the biaxial drawing PET of 38mm thickness as an insulating film 
- it is - a crookedness property - it was buried and the property was good, furthermore, the examples 4 and 
5 - the ratio of the flat cable of an example 3 to PET film thickness, and adhesives thickness 1. 
although referred to as 9 and 2.0 — a crookedness property also with this good ~ it was buried and the 
property was shown. 

[0016] On the other hand, although the example 1 of a comparison is the flat cable which used the adhesives 
of the 25-micrometer thickness PPS and 40-micrometer thickness, and flexibility is good, an adhesives layer 
is too thin and a conductor is buried thoroughly. Moreover, although it was the combination of the adhesives 
of the 50-micrometer thickness PPS and 40-micrometer thickness, since the example 2 of a comparison had 
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the too thick thickness of an insulating base material layer, a crookedness property was not enough [ the 
example ]. The examples 3 and 4 of a comparison are 2 a 30kg [/mm ] modulus of elasticity in tension to 
PET and an adhesives layer in an insulating film. Although the thing is used, Ti/Ta is less than 1 .2 and a 
crookedness property is not enough. 
[0017] 

[Effect of the Invention] As explained above, the flat cable of this invention has the crookedness-proof 
property of having excelled conventionally, by having limited the thickness of an insulating film layer, and 
the thickness of an adhesives layer. Therefore, when a severe crookedness-proof property is required, it 
becomes a very effective wiring material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




3 



[Translation done.] 
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